Bradykinin-stimulated inositol phosphate production in NG108-15 cells is mediated by a small population of binding sites which rapidly desensitize.
[3H]Bradykinin (BDK) binds to two distinct binding sites (P less than .01, N = 12) in NG108-15 cell membranes; (site 1: Kd1 = 3.09 x 10(-10) M, Bmax1 = 242 +/- 24 fmol/mg protein) and (site 2: Kd2 = 1.94 x 10(-8) M, Bmax2 = 491 +/- 75 fmol/mg protein). Although site 1 comprises only 33 +/- 4% (N = 12) of the total binding site population, comparison of the binding affinity and functional potency for BDK agonist analogs exhibiting differential selectivity for the two sites reveals that this high affinity site is the receptor mediating inositol monophosphate (IP) production in this cell line. BDK-stimulated IP production undergoes a very rapid (5 min) desensitization that is characterized by both a loss in agonist potency (EC50 = 3.57 x 10(-9) M vs. 1.94 x 10(-10) M in controls; P less than .001, N = 12) and a decrease in amplitude of response (fold stimulation = 1.45 +/- 0.06 vs. 1.80 +/- 0.09 in controls; P less than .01, N = 12). Only the decrease in response amplitude is attenuated by down-regulation of protein kinase C by prior long term treatment of the cells with 12-O-tetradecanoylphorbol 13-acetate (TPA), indicating an involvement of protein kinase C activation in the desensitization process. Desensitization is accompanied by down-regulation of site 1 only (Bmax1 = 71 +/- 8 fmol/mg (N = 10; P less than .001 vs. controls)); Bmax2 and the Kd for BDK at both sites remain unchanged, further supporting the contention that site 1 is the functionally relevant receptor. In contrast to the functional data, long term TPA treatment does not attenuate the receptor down-regulation, indicating that the rapid desensitization involves both receptor-related and postreceptor mechanisms. The implications of this property of the BDK receptor for analog design and receptor classification are discussed.